Influence of exposure rate on lung cancer induction in rats exposed to radon progeny.
Animal studies were used in addition to epidemiological studies to investigate the effects of exposure, exposure rate and other factors in predicting risks resulting from exposures to radon progeny. A trend toward increasing tumor risk with decreasing exposure rate was observed in rats exposed at a cumulative exposure varying from about 0.72 J h m(-3) (200 WLM) up to 10.8 J h m(-3) (3,000 WLM) and high exposure rates varying from 25 WLM per week to 500 WLM per week. In contrast, at low cumulative exposure, comparable to lifetime domestic indoor exposures or lifetime occupational exposure in uranium mines, no evidence of an inverse exposure-rate effect was found. Chronic radon exposure at 0.09 J h m(-3) (25 WLM), protracted over 18 months, at a potential alpha-particle energy concentration (PAEC) of 0.042 mJ m(-3) (2 WL), resulted in fewer lung carcinomas in rats than a similar cumulative exposure protracted over 4 to 6 months at a PAEC of 2.1 mJ m(-3) (100 WL). The preliminary results of a new series of experiments carried out at relatively low cumulative exposures of 0.36 J h m(-3) (100 WLM) and PAEC varying from 0.21 mJ m(-3) (10 WL) to 3.15 mJ m(-3) (150 WL) indicate that at cumulative exposures comparable to lifetime indoor or occupational exposures, the risk of lung cancer in rats decreases with decreasing PAEC, i.e. exposure rate. These data suggest that the risk of radon-induced lung cancer results from a complex interplay between cumulative exposure and exposure rate at a given exposure level.